Some animals that use sound to communicate compensate for interference from background noise by adjusting the amplitude of their vocalizations as environmental noise levels vary. Territorial songbirds may have evolved a different strategy, since they can be expected to benefit from maximizing the amplitude of their songs to defend territories and attract females. We tested this hypothesis with calibrated measurements of the song level of male nightingales, Luscinia megarhynchos. All birds increased the sound level of their songs in response to an increase in white noise broadcast to them. A second experiment revealed that noise in the spectral region of their own songs was most effective in inducing the birds to increase vocal intensity. These findings show that nightingales do not maximize song amplitude but regulate vocal intensity dependent on the level of masking noise. The adjustment of vocal amplitude may serve to maintain a specific signal-to-noise ratio that is favourable for signal production. Concurrently, increasing the intensity of songs can maintain a given active space for communication. Thus, vocal amplitude in a territorial songbird can be interpreted as a flexible trait, which is individually regulated according to ecological demands from signal transmission. Since acoustic communication can be severely impaired by environmental noise, some animals have evolved adaptations to counteract its masking effects. In the short term, one such adaptation is the Lombard effect in which a signaller increases the amplitude of its vocalizations in response to an increase in the background noise amplitude. Since its first description by Lombard (1911) , this mechanism of amplitude regulation has been the subject of numerous studies in humans, inter alia concerning spectral noise characteristics and the speaker's gender (Egan 1972), age and task (Siegel et al. 1976; Amazi & Garber 1982) , and voluntary control (Brown & Brandt 1972; Pick et al. 1989; Weiss 1993 , Tonkinson 1994 . For a review of the older literature see Lane & Tranel (1971) .
In contrast, data on the Lombard effect in nonhuman animals are rare. To date this phenomenon has been documented for one pigtailed macaque, Macaca nemestrina, and one longtailed macaque, Macaca fascicularis (Sinnot et al. 1975) , the nonterritorial calls of Japanese quail, Coturnix coturnix japonica (Potash 1972) , and budgerigars, Melopsittacus undulatus (Manabe et al. 1998 ). In addition, Cynx et al. (1998) showed with their experiments on zebra finches, Taeniopygia guttata, that noise-dependent amplitude regulation also exists in a songbird. Zebra finches are nonterritorial birds breeding in colonies (Zann 1994) . Territorial songbirds, in contrast, may benefit from singing as loud as possible to defend territories and attract distant females. Therefore, territorial songbirds may maximize the amplitude of their territorial songs rather than regulate it according to the background noise level.
We addressed this issue by experimentally manipulating the background noise and measuring the sound level of the vocalizations of a territorial songbird, the common nightingale, Luscinia megarhynchos. Nightingales are discontinuous songsters with a repertoire size of about 200 song types (Hultsch & Todt 1981) . The species is a good model to investigate the mechanisms of vocal amplitude regulation in detail, because males typically produce their territorial songs with specific amplitude differences between the diverse song sections (Hultsch 1980; Todt & Hultsch 1996) . This characteristic of their songs allowed us not only to investigate whether nightingales show the Lombard effect, but also to analyse the effect in a differentiated way. If nightingales show the Lombard effect, they may either increase the amplitude of their songs as a whole, or they may regulate the intensity of the softer notes only, whereas the loudest notes within a song might always be produced with maximized vocal amplitude, irrespective of the background noise level.
